Context. The advent of space-borne missions such as CoRoT or Kepler providing photometric data has brought new possibilities for asteroseismology across the H-R diagram. Solar-like oscillations are now observed in many stars, including red giants and mainsequence stars. Aims. Based on several hundred identified pulsating red giants, we aim to characterize their oscillation amplitudes and widths. These observables are compared with those of main-sequence stars in order to test trends and scaling laws for these parameters for mainsequence stars and red giants.
Introduction
Probing stellar interiors through measurements of the characteristics of their eigen-oscillations has been limited to few stars. With ground-based, spectroscopic observations and the launch of space experiments of high photometric precision such as MOST, CoRoT and Kepler, stellar seismology promises rich harvests. This is true for different types of stars: individual eigenmodes of some main-sequence stars have been observed photometrically (e.g. Michel et al. 2008) , but in the case of red giants, oscillations have been detected in several hundred stars thanks to CoRoT observations (De Ridder et al. 2009; Hekker et al. 2009 ), whereas previously this kind of oscillations had been detected in only about a dozen red giants (see, among others, Frandsen et al. 2002; Barban et al. 2007; Tarrant et al. 2007; Zechmeister The CoRoT space mission, launched on 2006 December 27, was developed and is operated by the CNES, with participation of the Science Programs of ESA, ESA's RSSD, Austria, Belgium, Brazil, Germany and Spain. et al. 2008) . More recently, the launch of the Kepler mission provided a larger number of oscillating red giants than CoRoT and allowed some analyses of their global seismic characteristics Huber et al. 2010; Kallinger et al. 2010a) , while the analysis of red giants detected by CoRoT continue (Mosser et al. 2010; Kallinger et al. 2010b; Hekker et al. 2010 ). Because of their size, red giants present oscillations with relatively low frequencies (roughly from 10 to 100 µHz). The length and the continuity of observations allowed by space-borne experiments is thus very important for the detection of these oscillations. The continuity and stability of the time series yield Fourier spectra unperturbed at low frequency, where the acoustic oscillations of red-giant stars are expected.
Our knowledge of stellar oscillations can now be tested for evolved stars. Oscillating red-giant stars can of course be individually analyzed (e.g. Carrier et al. 2010) , but the first consequence of their large number is the need for an analysis method sufficiently automated to allow the exploitation of these samples.
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As another consequence, the large samples provide a global view of the analyzed objects, for example, using scaling relations between mode parameters and global stellar parameters that provide a general view across the whole H-R diagram. Some scaling laws have been derived (e.g. Kjeldsen & Bedding 1995; Chaplin et al. 2008 Chaplin et al. , 2009 Hekker et al. 2009; Stello et al. 2009 ) using ground-based data and more recently space missions. A recent and convincing example was the use of the large frequency separation distribution and the frequency of the maximum in the power spectrum, with which the population of CoRoT red giants was identified to be mainly stars of the red clump (He-core burning stars, see Miglio et al. 2009 , for details).
These scaling relations provide in particular new insights into the stochastic excitation and damping of the modes. The latter is still poorly understood even for solar p-modes. Goldreich & Kumar (1991) have shown that both radiative losses and turbulent viscosity play a major role in mode damping. In contrast, Gough (1980) and Balmforth (1992) found that the damping is dominated by the modulation of turbulent pressure, whereas the results of Dupret et al. (2006) suggest that the perturbation of the convective heat flux is dominant. One can then expect that each contribution exhibits a different relation with fundamental parameters, hence one can seek scaling relations to help identify the dominant physical mechanism involved in mode damping. A first scaling law between the width and the effective temperature T eff of the star has been proposed by Chaplin et al. (2009) .
The situation is less critical for mode excitation because the underlying mechanism responsible for mode driving is identified as Reynolds stresses, which are induced by turbulent convection (e.g. Balmforth 1992; Stein & Nordlund 2001; Belkacem et al. 2006) . Scaling laws have been proposed (e.g. Kjeldsen & Bedding 1995; Houdek et al. 1999; Samadi et al. 2007 ) with mode amplitudes (in velocity) varying as (L/M) s , where L is the luminosity and M the mass of the star. The issue here is the derivation of the value of the exponent s for the intensity (and then velocity) fluctuations. However, a difficulty arises from the velocity-intensity relation, which is still poorly understood and strongly depends on the non-adiabatic effects in the uppermost layers of the stars that possess convective envelopes.
Because mode amplitudes vary as (L/M)
s , red giants present a favorable case for oscillation detection as long as the instrument used provides long and continuous observations with low noise at low frequency, which is the case for instruments such as MOST, CoRoT and Kepler. Hekker et al. (2009) have used automated analyses to determine the global characteristics of the acoustic spectrum of red giants (mainly the global maximum amplitude A max and its frequency ν max ). However, the characteristics of individual modes, for example their width and height, are important to understand mode excitation and damping. Our objective here is to investigate, using CoRoT data, the distribution of amplitude and linewidth, and their dependence on global stellar parameters such as the effective temperature or the luminosity-mass ratio. We present here the automated method used to extract the characteristics of modes (in Section 2) and the results obtained for the red giants (in Section 3). In Section 4 these results are compared with those for main-sequence stars.
Data and fitting procedure

Data
The data 1 used here are the CoRoT data for the observation run starting on 2007 May 16, and ending on 2007 October 10 in the direction of the center of the galaxy (corresponding to the "Long Run center 01", or LRc01). The observation length is 142 days (with a frequency resolution of 0.08 µHz). The stars observed are part of the program aiming at the detection of exo-planets (observed in the "exo-field" of the instrument, see Auvergne et al. 2009 , for more details).
Fitting procedure
Our objective is to determine the mode frequencies, widths, and amplitudes from the spectra of more than 300 oscillating red giants reported by De Ridder et al. (2009) and Hekker et al. (2009) . The method used is the same as in many other analyses of oscillating stars: the fitting of a model spectrum to the observed one. The model spectrum consists of a sum of Lorentzian-shaped peaks superimposed on a background (due to noise, granulation, activity...), but considered flat on the narrow frequency interval of interest. A more sophisticated modeling of the noise (varying with frequency for example) can be used, but this adds more free parameters to the model. This is known to increase the instability of the fitting process so we have used a simpler model. We nevertheless performed some tests on a small number of targets, which showed that the differences between the two models lead to measures differing by quantities smaller or, in the worst cases, comparable to the error bars. The best fit to the observations is determined by the maximisation of a likelihood estimator (MLE). This method has been succesfully applied to the Sun (see for example Toutain & Fröhlich 1992 , for an early application) and more recently to other stars (see for example Appourchaux et al. 2008, for HD49933) . However, we applied this method in an automated manner to our large sample of stars.
The procedure consists of several steps, the first using the results of Hekker et al. (2009) : ν max , the oscillation frequency of the maximum height of the heavily smoothed spectrum, to which a Gaussian was fitted. Because we aim here to automatically fit the highest peak of the spectrum, and because red giants show oscillations in a relatively narrow frequency range, we considered a window of only 10 µHz centered on ν max . Then, we computed the mean level of noise in this window. The peaks with a height below a threshold of five times the mean level of the noise (which roughly corresponds to a confidence level of 90%) were not considered.
An important step in the analysis is the choice of the input (or "guess") parameters used in the fitting process. For each peak above the threshold, the input frequency is that of the highest point of the peak. The input height is a fraction (0.5) of the maximum height of the peak, which can be expected from the χ 2 distribution of the power spectrum that allows a considerable excursion above the mean value.
The width is more complex. Many stars show very narrow peaks, close to the frequency resolution of the spectrum. Hence, we considered two cases: a width smaller (unresolved mode) or larger (resolved mode) than the frequency resolution of the spectrum. If the mode is resolved, the fitted model is a Lorentzian, but an unresolved mode has to be fitted with a sinc function. An automated test was performed to decide which model to use. This test is based on the expected behavior of a long-lived (unresolved) mode compared with a resolved mode: a mode with a lifetime of the order of the observation period is supposed to have its maximum at exactly the same frequency from one observation to another, whereas a short-lived and stochastically excited mode shows a maximum location that may change in frequency (within the mode width Γ = 1/πτ where τ is its lifetime) from one observation to another. Each time series analyzed here was divided into two halves, and the spectra of both sub-series were cross-correlated (see Fig. 1 ). If the highest point of the correlation is obtained for a zero or one frequency-bin shift between the two spectra and shows a high value of correlation, the mode is considered to correspond to a long-lived mode. We then fitted a sinc model with a width equivalent to the frequency resolution. If the highest correlation between the two spectra is obtained for a frequency shift equal to or larger than twice the frequency resolution or if it has a low value, the model used for the fit is a Lorentzian. Figure 2 shows the correlation values and shifts for the stars of the sample. However, it should be noted that this test can suffer from a low signal-to-noise ratio that causes spiky structures (and then considering a long-lived mode as wider than the frequency resolution). A mode whose coherence time is between the observation period and half its value can also be considered as short-lived. This test was performed with simulated data and has worked properly in about 75% of the simulations.
Several combinations of initial guesses for the mode height and width were tested. It appeared that too low an input value for the width can bias the overall results. Thus, this parameter was chosen to be sufficiently large. Input values for height and background have less influence. Width and height are highly anti-correlated: if one of these parameters is over-or under-estimated, the other will be inversely estimated. Thus, the estimate of the amplitude (the total power), which is computed from the product of width and height, is generally more robust.
It must be kept in mind that the results of such an automated procedure may be less accurate for some individual stars among the several hundreds of analyzed stars. This is inherent to the method, which does not aim at precise results for an individual star (as done by Carrier et al. 2010 , for instance) but instead aims at a general estimate to seek trends of the results in a large sample.
Width and amplitude of red-giant oscillations
Results
For each star, an ensemble of parameters is estimated from the fitted model spectrum: the frequency (ν), the height (H), and the width (Γ) of the highest modes in the frequency range of interest (10 µHz centered on ν max ). We emphasize that in the present work the amplitude of the modes is determined from individual mode measurements and not from a heavily smoothed spectrum where only the mode envelope is visible.
Among a total of 398 stars, 35 were not fitted because no peak reached the detection threshold (five times the mean noise level) or had obviously wrong fit results (frequency out of the fitted interval, width of several µHz, etc...). Among the 363 remaining spectra, based on the correlation of the two spectra made of half series described in Sect. 2, we fitted 128 (35%) Fig. 1 . Spectra of the two halves of the total time series and their correlation versus the frequency lag. Because the correlation is not maximum for a zero frequency shift, the mode is considered as not coherent during the whole duration of observation. stars with sinc function profiles and 235 (65%) with Lorentzian profiles. As mentioned earlier, some of these spectra may have been fitted with a Lorentzian because of a low signal-to-noise ratio, which can be considered as the signature of a short-lived mode. Nevertheless, the fraction of modes fitted with a sinc profile indicates that an important fraction of the analyzed stars have modes with a long lifetime (of the order of or longer than 45 days). When this lifetime is shorter and thus implies the use of a Lorentzian profile, the distribution of measured widths is concentrated at very small widths, close to the frequency resolution (Fig. 3) . This confirms what we saw by eye from an inspection of the spectra. The root-mean-squared amplitude is defined as A = √ πHΓ in the case of a Lorentzian profile (see for example Baudin et al. 2005) , which is the area of the profile; or A = √ 2Hδν if the lifetime of the oscillation is longer than the observation. We are here interested in the maximum amplitude: it is taken as the mean of the three (or less if less than three modes were found above the detection level) highest amplitudes. The distribution of the amplitudes in both fitting cases is shown in Fig. 3 . The distribution of these same amplitudes versus ν max is displayed in Fig. 4 , showing a clearly decreasing trend with increasing ν max .
Uncertainties and possible biases
A possible bias encountered in the mode width estimate is obviously the frequency resolution of the spectra analyzed here: δν = 0.08 µHz. Thus, the results concerning the width are limited by this resolution as illustrated by the fraction of modes fitted with a sinc profile. However, another important fraction is fitted with Lorentzian profile that yields a distribution of widths that reach several times the value of δν. In addition, one can consider the independent results of Carrier et al. (2010) , who analyzed another red giant star observed with CoRoT for more than 140 days (resulting in a frequency resolution of 0.08 µHz, similar to the spectra used in this work). They fitted a Lorentzian profile to the individual observed peaks and found an averaged width of 0.25±0.06 µHz. This measurement can be compared with the present measurements on Fig. 7 , just above the linear fit to the observed red giant widths. Moreover, Hekker et al. (2010) took the opportunity of four common targets in two CoRoT runs to obtain series as long as 494 days, but with a gap of 205 days. The widths obtained for the four stars have an average of 0.19 µHz, very similar to the values we found (see Fig. 3 ). The sample is much smaller however, and presents a high dispersion (σ = 0.19µHz). In addition, and as discussed below, the present results are compatible with recent theoretical predictions (Dupret et al. 2009 ): owing to their inertia, modes can be as narrow as we observe.
Concerning the mode amplitudes, a source of uncertainty is the influence of the effective temperature combined with the instrument sensitivity on the measured oscillation, as described by Michel et al. (2009) , who derived a bolometric correction for amplitudes. This correction induces an absolute decrease of about 20% around T eff =4500 K. However, the relative correction is of the order of a few percent around this temperature. Thus, it will be applied below when we compare red giants with other, hotter, stars. The applied correction is valid for radial modes, but it should be noted that the degree of the fitted peaks of our sample is not known. Because of geometric visibility, modes with a degree of l=1 can have a greater height than l=0 modes. Thus, a source of uncertainty is the degree of the fitted modes (supposed to be zero) and the adequacy of the bolometric correction. The first can induce an overestimate of about 20% in amplitude, the second, an underestimate of at most 10%.
Stellar parameters
The discussion of the results presented here requires a certain knowledge of the characteristics of the analyzed stars. Scaling laws for seismic parameters will be discussed in the following sections to provide insights into the stellar processes we are interested in: the driving and the damping of the oscillations. The scaling laws used here rely mainly on two parameters: the effective temperature and the luminosity-mass ratio.
The effective temperature, T eff , can be derived from photometric broad-band measurements at different wavelengths. Data for the stars analyzed here were derived from the 2MASS data extracted from the Exo-Dat database (Deleuil et al. 2009 ) using the relations of Alonso et al. (1999) . Only two stars are not in the As illustrated in Fig. 5 , the reddening toward the field LRc01 is ill-defined. In view of the relative uniformity of the extinction across the field and the large discrepancies between the various estimates (see, e.g. Rowles & Froebrich 2009 , for a discussion of this problem), we adopt A V = 0.9 mag as a representative value for all stars in our sample. The extinction is predicted to rise with distance up to ∼1.2 kpc, but our targets are expected to lie beyond this point where it begins to taper off (Fig. 5) . The good agreement between the T eff values derived from near-IR data and those determined from the optical photometric data in the Harris BV and Sloan-Gunn r i filters available in Exo-Dat suggests that this estimate is appropriate. The extinction in the J, H, and K S bandpasses were determined following Fiorucci & Munari (2003) assuming the spectral energy distribution of a K1 giant.
We adopt the unweighted mean of T eff (J−H) and T eff (J−K S ) as the final T eff values. A typical value for the uncertainty on these temperatures is ∼150 K. Their distribution, shown in Fig. 6 , is centered on ∼4500K, which is about, but slightly lower than, the value expected for stars pertaining to the red clump, which are supposed to be representative of most of the red-giant stars observed here (Miglio et al. 2009 ).
Another characteristic of interest is the luminosity-to-mass ratio, L/M. However, this ratio cannot generally be derived from observations in a straightforward and accurate manner. A scaling law can be derived to directly estimate L/M from observables, namely T eff and ν max . First, we consider that ν max , the frequency at which the modes have maximum amplitude, scales as the cutoff frequency ν c , which itself varies as g/ √ T eff (where g is the surface gravity). Then, as the L/M ratio scales as T 4 eff /g, we ob- tain
This is only a scaling law and not a detailed description, but it is very useful to estimate the luminosity-mass ratio for a large number of red-giant stars exhibiting oscillations (and with a known T eff ).
Discussion
Most of the red-giant stars that we investigated in this paper have been recently identified as belonging to the red clump (Miglio et al. 2009 ). More precisely, these stars are post-flash heliumcore burning stars. They are characterized by a ν max ranging from 20 to 50 µHz, by masses between approximately 0.8 and 2 M , and by luminosities centered around log(L/L ) ≈ 1.75. Hence, the red giants observed by CoRoT are localized in a narrow interval range of mass and luminosity, which explains why the distributions in linewidth and amplitude are well centered, because most of the stars have similar physical properties. Concerning the linewidths, the dichotomy between resolved and unresolved modes is difficult to interpret because it can be related to the presence of non-radial modes. A recent theoretical investigation of the power spectrum of red giants has been presented by Dupret et al. (2009) . They consider different evolutionary stages for red giants and computed excitation and damping rates. The radial and non-radial modes trapped in the envelope can be detected with a 150-day long observation. In terms of linewidth, they are close to the resolution actually observed in Fig. 3 . From a theoretical point of view, it appears that radial modes are more likely to be resolved because they have a shorter lifetime (see Dupret et al. 2009 , for details) than the non-radial modes. But it would be dangerous to identify resolved modes as radial and unresolved as non-radial, because the precise values of the damping rate critically depend on the convectionoscillation interaction, which is still poorly known.
The maximum amplitude plotted in Fig. 3 can also be qualitatively explained. Following Miglio et al. (2009) , the red-clump CoRoT stars have radii ranging from approximately 10 to 20 R . In terms of effective temperature, they range roughly between log T eff = 3.7 and log T eff = 3.65. Mode amplitudes scale as (see Samadi et al. 2007 , for a detailed discussion of this relation)
In addition, ν max has been shown to scale as the cut-off frequency ν c (see for example Kjeldsen & Bedding 1995) :
where H p is the pressure scale height, and c s the sound speed. Then, from Eq. 3, the horizontal scatter seen in Fig. 4 can be expected from the dispersion in radius. From Eqs. 2 and 3 the anticorrelation between the amplitude A max and ν max is explained by the dispersion in effective temperature of stars belonging to the red clump. More precisely, Eq. 2 shows that the higher T eff , the higher the mode amplitude, and Eq. 3 shows that the higher T eff , the lower the ν max . Fig. 7 . Measured mode linewidths versus T eff for the red giants (T eff < 5000 K) and for the main-sequence stars (T eff > 5000 K). Note the measured width for HD181907 (T eff =4760 K) from Carrier et al. (2010) . The dot-dashed line indicates the fit to the red-giant width, and the triple-dot-dashed line shows the fit to main-sequence stars. In Fig. 7 the variation of mode widths is shown versus the effective temperature of the stars. Apparently there is no link between temperature and mode width for the red giants. However, one must keep in mind the relatively large uncertainties on T eff that can flatten the observed distribution. However, when the amplitudes are shown versus the ratio L/M, there is a clear correlation. Given that L/M is proportional to T 7/2 eff (see Eq. 1), this shows that the temperatures are clearly related with other observables despite their uncertainties.
Comparison with other stars
Red-giant stars
To check the validity of our results, the detailed results of Carrier et al. (2010) for HD181907 were used, as well as those of Barban et al. (in prep.) . HD181907 shows resolved modes, and the widths given in this paper are consistent with the widths measured here (see Fig. 7 ). Maximum mode amplitude is also similar to the ones derived here. Most (of 36) of the spectra fitted by Barban et al. (in prep.) show unresolved modes. Their fitted amplitudes show a distribution that agrees with our results (see Fig. 8 ).
Main-sequence stars
Red-giant stars observed by CoRoT are a unique opportunity to infer the seismic characteristics of these evolved stars. In addition, a comparison with main-sequence stars is also very useful to determine whether or not the pulsating properties of both groups of stars follow the same scaling laws.
Some main-sequence stars have shown solar-like oscillations. To use a homogeneous sample, we made our comparison using the recent results for solar-like pulsators observed by CoRoT: HD49933 (Benomar et al. 2009 ), HD181420 ), and HD52265 (Ballot & Benomar, private communication; Valenti & Fischer 2005; Soriano et al. 2007 ). The results for HD49385 (Deheuvels et al. 2010; Deheuvels & Michel 2009 ) were also considered, but this star has just left the main-sequence. The luminosities used in Table 1 are taken from the above mentioned articles, as were the amplitudes and widths, which were derived from individual mode fitting and were averaged from the three highest radial orders. Error bars indicate the corresponding standard deviations. In some other cases not considered here, oscillations were detected, but the characteristics of the individual modes are not available. This selection thus provides a homogeneous set of very high-quality measurements. The stellar characteristics of all these stars are listed in Table 1 . Their mass is derived from stellar modeling including seismic constraints, except for HD52265. In addition to this group of stars, the Sun remains a reference. Data from the VIRGO/SPM instrument (Frohlich et al. 1997) were fitted and the mode width and amplitude derived in the same manner as for the other stars used here.
Because these stars span quite a large interval in effective temperature (from ∼4000 K to ∼6500 K), the bolometric correction ) was also applied to the measured amplitudes (see Sect. 3). Corrections are of the order of ∼10%.
Scaling laws for mode linewidths
No clear scaling law was found between widths and the ratio L/M or with the cut-off frequency. We then compared the mode linewidths of the red giants (RG) with main-sequence (MS) stars versus effective temperature in Fig. 7 . The figure shows a linear fit (in the logarithm) for each group:
s ≈ −0.3 ± 0.9 for RG s ≈ 16 ± 2 for MS .
Despite the large uncertainties on these results, red giants and main-sequence stars show a different behavior: small linewidths with a flat distribution, compatible with no variation of width with T eff for red giants, and a strong dependence of the mode width with effective temperature for main-sequence stars (Fig. 7) . However, the flat distribution for the red giants could caused by the relatively large uncertainties on their temperature. However, despite the large uncertainty on main-sequence width variation with temperature, it appears that a single power law is not sufficient to describe the mode damping over the whole range of T eff . It suggests that two different physical regimes occur for red giants and main-sequence stars. In the latter case, the mode widths show a very strong sensitivity to the effective temperature. We conclude that a theoretical computation of mode damping rates for red-giant stars cannot be calibrated from mainsequence stars (and thus from the Sun). The accuracy of the CoRoT results shows a very good agreement of the widths measured with a scaling law for mainsequence stars. We emphasize again that the number of analyzed stars is small, but includes only stars for which individual mode fitting was possible. Our result contrasts with the results obtained by Chaplin et al. (2009) , who found that the mode linewidth varies as T 4 eff , based on the analysis of 12 solar-like main-sequence, sub-giant and giant stars mainly from groundbased observations and theoretical computations based on the Balmforth (1992); Houdek et al. (1999); Chaplin et al. (2005) formalisms. These ground-based observartions generally provide results with a large uncertainty that can be explained by the short duration and the discontinuous observation series and a inhomogeneous sample.
Scaling law for mode amplitudes
Because the results span a wide range of temperatures, the comparison of the mode amplitude from red giants to main-sequence stars requires a bolometric correction to be applied to the amplitudes, following Michel et al. (2009) . As mentioned in Sect. 1, previous work (e.g., Houdek et al. 1999; Houdek & Gough 2002; Samadi et al. 2007 ) has used a variation of the maximum oscillation amplitude in terms of the ratio (L/M) s (with 0.7 < s < 1.5). We represent in Fig. 8 the measured maximum mode amplitude versus this ratio, keeping in mind that the results of Houdek & Gough (2002) and Samadi et al. (2007) apply for amplitudes seen in velocity, whereas we deal with intensity measurements. As in the case of linewidth variations, a different scaling law is sought for each group of stars. The computed slopes (in logarithm) s MS and s RG are
with s = 0.92 ± 0.14 for RG s = 0.42 ± 0.14 for MS , where A I max is the observed maximum of amplitude in intensity. The slopes computed here are obtained from very different measurements: very few but very precise measurements for MS stars, and a large number of less precise measurements for RG stars. The uncertainty on s RG is more than two times better than on s MS , thanks to the large number of stars used. This uncertainty was checked by computing the slope s for RG stars from a sub-sample of the whole set (for example 80%): the results obtained are consistent with the computed uncertainty from the whole set. The low number of MS stars used and the dispersion of their results induce a large uncertainty: despite a flatter slope, the difference with the slope measured for red-giant stars may not be significant. Thus, in this case, and contrary to the case of the mode widths, a unique scaling law was computed for all stars considered here. The global slope is s all = 0.89 ± 0.08. The corresponding power law is shown in Fig. 8 . Even if the difference between the slopes s RG and s MS mentioned above may not 8 F. Baudin et al.: Oscillation amplitude and damping in red giant and main-sequence stars Star name Amplitude (ppm) Width (µHz)
3. 43 ± 0.14 6.68 ± 0. be significant, all of the MS stars (except the Sun) fall below the global power law.
To derive a proper relation between amplitudes and L/M, one must take into account that the present amplitudes are drawn from intensity and not velocity. This can be done by considering the adiabatic case and using the relation between intensity and velocity as derived by (Kjeldsen & Bedding 1995) 
where A v max is the maximum amplitude in velocity. The slope computed using Eq. 4 is not strongly affected: s V all = 0.86 ± 0.08. This slope is comparable with the lower end of the previously reported interval of values [0.7-1.5]. However, one should not forget that the adiabatic relation may not be adequate to accurately describe the relation between mode amplitudes in intensity and velocity.
Conclusion
The first result that can be drawn from this global analysis of a large number of red-giant stars is that even if some dispersion exists, the large number of analyzed spectra allows the robust determination of general trends for this kind of stars, in particular about the variation of the maximum amplitude of the observed modes versus the frequency of these modes. The widths of the modes are clearly narrow and of the same order as the frequency resolution of the Fourier spectra, which is very good however, coming from time series of more than 140 days. The observed dispersions in amplitudes and widths can have several origins. First, they can originate in the uncertainty of the automated fitting procedure. Second, when considering amplitude versus the luminosity-mass ratio, they can originate in the uncertainty in the determination of the effective temperature from which the luminosity-mass ratio is extracted. We recall here the importance of this temperature determination. Last, but not least, the dispersion can have an intrinsic stellar origin, because some stellar characteristics, such as the metallicity, are expected to have an influence on convection and thus on mode excitation (see Samadi et al. 2010) .
The main results of the comparison of red giants with mainsequence stars are the scaling laws for mode parameters that can be drawn from this analysis, which spans large intervals of stellar parameters. In addition to the robustness of the results for red giants, the precision of the results from CoRoT observations of main-sequence stars make this kind of comparison fruitful. The mode linewidths in red giants are not, or very weakly, dependent on the effective temperature. On the contrary, they show a very strong dependence on T eff for less evolved stars. The maximum mode amplitude dependence on the luminosity-mass ratio appears to be similar for RG and MS stars. To a first approximation, a single scaling law ranging from the Sun to red giants seems to describe the observations. Thanks to the newly available asteroseismic measurements, it is now possible to provide precise constraints on the oscillation amplitude and damping across the H-R diagram. The widths measured for the modes of red giants are similar to those proposed by Dupret et al. (2009) based on the strong link between mode inertia and mode linewidth. However, observations for a large number of stars and for a longer timespan than those used here would allow us to check the importance of the bias caused by the frequency resolution of the spectra used here. For the mode widths of main-sequence stars, our estimate of the exponent of the power law is based on a small number of stars, but the precision of the results indicates that the description proposed by Chaplin et al. (2009) has to be reconsidered.
Concerning the maximum mode amplitudes, if considering a single scaling power law, its exponent (≈ 0.8) is in the lower end of the range proposed in the literature (0.7-1.5, see for example Houdek et al. 1999; Samadi et al. 2007 ). However, the main-sequence stars are all below this scaling law, which is also illustrated by the difference of a factor of two when comparing the exponents computed for each group of stars. More MS stars would permit us to check if a unique scaling law describes both RG and MS stars or if, as for the mode width, two regimes are present. The observation of sub-giants would be particularly helpful for the description of the mode parameters and a possible transition regime between evolved and unevolved stars.
